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Abstract (Basic) : JP 9005650 A 

The method entails determining the point where the standard axis 
a standard ray of a standard wavelength meets a curved image surface 
relative to three points included in a Gaussian bracket. A formula is 
obtd. by relating the determined point with a focal length and with a 
normal surface line approaching the standard axis and the axis of an 
optical system contg. a curved surface. 

The paraxial relation of two principal point positions is 
multiplied with a beta factor and a rear focus over every surface and 
the whole system. 

ADVANTAGE - Simplifies drawing prodn. process since coordinate 
transformation need not be performed during actual processing of 
surface and during measurement; precisely shapes surface of optical 
system; adopts calculation method and processing equipment utilising 
paraxial logic of conventional coaxial system; eases understanding of 
framework of optical system; reduces distortions near standard axis. 
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BCtttrv * f f - Ax i a 1 mi£$tt%&m^<07n -v 
[00431 

tai6] 



D-1/A- 



oos 0 (cos 0 'sin £ 'sin £ +cos 0 oos £ *cos £ ) 
cos0'(cos0'cc«£*co8£+cos0sln£ , sln£) 



(8*4) 



ZIIToot * '-Now t ){ooi * 'e» t C02+(cas » *iin £ 'on { 4ctm 0 ceo { '«in £ )C« 1 «wf cM#'«lnf«n£ C20) 
° s " 

>y cos 6 cos 0 '(cos 0 'cos £ 'cos £ +cos 0 sin £ 'sin £ )(cos 0 'sin £ *sin £ -k»s 0 cos £ 'cos £ ) (RS£10) 

h ;=Ah (RSC13) -C^SJn^ifriiahU-a^^^-C^rn y^^Jfr 

a =<Dh +1) « <85£14) nAA. B. <K D^ISSOTxAAtCOl vCimLfc 



(11) 



*ft£<07n y ^«0fSfc0fara^3Wt3« - £ £ J: o T 
X-ASrfrfr '3 £ t LTV* B 

[0044] 1ft, 

( c - 1 - j > Binsx-A^yX7^(i^< 1 1 1 

cos'0<Z)Jt^3ri fcfrSfflitti 

Cu=0. C 02 =C 20 cos*(9 ($©27) 

( c - i - 2 ) mzx-j*u>xmMz&^x$£ti 

C,rO. C 0 2=C a cos*0 (SGS27) 
[0045] 

[0046] «0rf-Axial^^i5*S*Ifa» 

i . of f -Axi a i ^^tmiatSi^fs^ 
mx%<m\>r J nx^&mtf&mzfti. ofr-Axiai 

[004 7] *£2»lK)£ig 

<afl»wm* zny&mz&nhmm t je»« . 
x\ mmiV)Tn2r><7)Mwm^?MHzmnmmi 

[ 0 0 4 8 ] ( 1 ) fl^£ffl^£Ti«IM4£^« 



[004 9] (2 ) 7^^(C-Wl^m»a^ r (KL^V^ 

S$n&IS0 WS:a&%tR£»%IK^ LT365&T 
ft^TV^IF^i:^. (04 3#53) 

M^^fSii-^U^V^ffitOff-AxialfflM) 
tr^£*0ff-Axial#59Kfc»L. *OlH$:ia4 3 

ti^T. (fit, ^mmmtzx ~> x&mtmmtzm 

^co¥iB^iMUtK^^^$:m'Sr^^cOT', Of f- 
Axial^^^^^f^M-^. ) COSSIi^fitt* 

t^. Off-Axial fcV^M&ffll^ittCi-S. 
t 0 0 5 0 ] 1-2 . Of f -Ax i al ^^fgfiJMliiL^E 

Of f-Axi al )^^^fflfix:TStBjU^cm^r^^ 

mfrbu-tfvwmt iximtmizzmzfohv ' ' 

CffoT t aMtUSrvU :> t:«Mi2*-'6aStf>* J: r* lz 



z ( x . y ) =C ^x 2+ 2C nxy + C 02 y 2+ D3ox 3 + 3D 2J x + 3D l2 xy 2+ D w y 3 

+ E 40 x *+ 4 E 3] x s y + 6 E a x 2 y 2 + 4 E B x y : + E ^y *+ 



[005 1) CiOi ?ti£mk*>S££4W:i&£K 
(f. tfet^ff-Axial^^^I^&hli^O. 

safks«wk* f r&& (044^3) . 

2»C<0BIIJHflfiRtllEUT 3<^»mttO»*38fl:3 

ZthX'$Z>* 

[ o o 5 2 ] 2. mimtf^tzwmiz&ntzmmm 
04 sizmrizm^tzifrnm^tzimmitzft^fzmi 



tfnnmifib HKfLT'£ 4tf)T«Bt4S»fiR-e*x. 6 - 
©^Tlocal'MBWfcfcft. Elf*®, ffijii. ASM 



(12) 



^F9-5650 



-r, 

10053] ii ) . i ) T3W>£tt.<S^7 
tOO 54 ] i i i ) . \\)<n^*\ZHfthWmK9Y)l' 

too5 5j \ \') .\\\)<nuw±msxmm^^. 
t o o 5 6 j v ) . mm±<r)^mmmmn i*r^ h 

ft. C^)l(cJ:ftM£<? h/Ub ' £D5Bgb . r£01 

aMTOffiaKoffiBryAxr^'^efct^nft. ; 

^g£CfcOTf&&^7 NUb ' Ii04 60^1T*> 
ft«t-5C 

b * = j3b I A. I-A, C£fct4) 
O^^#£4*«l/Cf0SLT*>ft. fAWb + A-ifi 

1 lT^ft*tfttt»«911H»> . A tiMBMW 

N ' (cos cos 5 ' cos £ +cos 0sj n £'sin5)/(s 'cos #)-N(cos 0"sin5'sinS 
+cos#cos £'cos£)/(s cos 6' ) -2(.N ' cos 8 ' -Ncos 60 !cos £'cos£C 0 2 
+ (cos 0' si n £ ' cos S+cos #cos ^ " s i n ^ ) C n 
+cosc?cos #'sin£'sin£C; C( ! /(cos #cos #* ) -0 (5t5t5) 



{ 0 0 5 7 1 3 . Of f - Ax i a 1 3^ST'We«C05CkSfff<7J 
3-1 Off-Axial fl£^TO£tf^Ora 
flSSb(40<:fcl^«t^. ^tA-.tAWr^lK 

OW*^»ftftfaRIft««:«)fttliv^TtHRk: 
tmimtomtcb (v^ft#£iR££1fo> 

a^flKTftCtCf ft. *pLfc«ffi0iEiSfc:Jt'H£ 



A^ift^. cntis . s *£t .t "fcSiftfc'WT 
Bffi0*S«5£i:frft<9T\ fiE*?>«*&&^^ 
ft-^SffiWrWCAftifc^ia^ft. . 
[005813-2 JffiraWjfittftWTOfcW^+VT* 
57--yhtJ:ftJBJI^?5sSW»H 

(N 'A)/s " -<ND)/s-*= 0 it$&f>) 

ttmtz>z\tz%th. zzx'h . d ii 

[0059] 
[S171 



T*$*lftJStffW^i/+yr97**yh^ttftBJc^ * 

[00601 tztzwzhfrhmzixh 2~xmtk< 
mzm&ix^htov* ktmzxnzcr)£i&&iznfc 
■tftOff-Axiais tm<wm& zmz-thztftx-z 
ft. ^nmm^^mLxnxJN£m^m^t' 
mmz&r i/i,mi,zm&c?)tmffx'2 &ztiz% 

ft. -fcOgfc^JA . D . GSrfTO^fcfTOOtSfr. 



/9=a/a *=Ns *D/(N*s) («5tll) 
fc^^ftftwttiStrit^Sft- 

[0061 ] c ^ x$&® a^ssn i iz^znfz&m 
\ttm^mcnm&co-m!^cKc^xui ztu 
mizmtz, ztuzztih^jKizmi. mmwk 

iW>e=0-*O. C 1: =0. C ar C fl rl/(2r){r(iiftW 
S) £«A^i(«att3fic0^coa^^nftItT^ 
SCIK'rtftCfcj&TSft, 
[00621 4. jfiWlhU-^ 

4-1 iDW)^'>-r7^-/i* 

Vlt<?)£ DlCOf f-Axial 3&}$miZt5\ l *Xff*?>"r>7 

n&^mfrfom&zn&mzti\\ximtffit<nffico& 

iM£»LT*S<iB»<JlSft. Off-Axial 

^^is^itf^tinimzmmsrHm' =d ' /n ' sffl^ 

T 

[00631 

mis) 



(11) 



(K53C12) 



(13) 



^^9-5650 



oof f-Ax i a i w?^ft?y%-®A- h *ymtr>%& t 
mmzmmiztm hmx-h h . 

[00641 4-2 SSSihU—X^S 
3-2 T^ofcflWW 
h'=Ah (IK13) 
«' = <I>h+Da. <tSC£tl4) 

t. 4-1 r^a^fciaawa: 

h .ph ' -e ' a [ (#D£15> 

[ 0 0 6 5 J OTCfc*4Jt Wc5r^^5 

[ 0 0 6 6 ] i ) . s fcZW-t btvfcwmnr-fvz 

[ 0 0 6 7 ] i i ) . £WWC«0iffittftA ^.Df* 
10068] i i i ) . @Fr0)3t£f£oTh \ ' 

ij^wawxifs , s ; ^mm-comm* s 

s=Nh/ a («5U7> 
s >N ' h V a ; {«SsU8) 
/?= a / a ; («W19) 

[ 0 0 6 9 ] i v) . fS##v^g*$ffic0tC0-C^(m(il£ 
j&WSrflfcYth „ . a +l 

[0070Jv).ffiW^*ffl«iB^)lMH fc&S£T'i 

[ 0 0 7 1 ] v i ) . UUi<OtraTW*ftfciEW*'i» 

h K '=Ah,+B ur, (85*20) 
« k '= (Uhi+D^! (tt5C21) 

C oz =(l/aH/b)cos0/4. 

£lcfcivttia.b £2 ^J^tSTi^tcogBSSt^fL 
*fKWBBW/t7-(iBKWt:i/a + l/b fcSJRSftStf. 

z<r)zti>wmz(mt\o) zi%~>fztmizxm&h 

ZbtFC*t>„ 

{0078J *0f f-Axial JSflrM 
Off-Axl al ffimWMWto* ltzMMzltt:t>Kt\.\ 

3rV>(A=l/D*1 Kclfflm®) t&X'&h* LiPL T £i) K 



B . 4>. D £3W>*. 

[0072] vii). %£~>tz£%M J .*J Jffl 

UU * (8K22) 

Ai-(l-D)/* H=N i Aj ($5*23) 

A k ' = (A-l)/ * H'=N K ' A k ' («fe^24) 

s K '=N K ' (f+A h ') (?t*25> 

[0073] <047«S: FUtMcf»SCuAi. H 
IKjS. F * fiftfltftuS. H ' liMl££*iWr*-) 

[007415. l»*BWa*r • 0S2 
6. 

[007 51 AOff-AxialKStffi 
HMD 3S:ifC*fflSn*0f f -Axial SWffiH=tS^TU5=- 

0'X'h?><r>X'#*?i'*y7z>1rvh<M , D #1 ^ 

•y^^^^i:^^, zzxmz^mz^m^-^mmm 
i$ttc a . c n . c oz # 

C:i*0. CojFCa, cos*0 («B*27> 
«a?L*n J: o z b iPVZ h . 

[00773 mzm &&frtx o ttismwi m^.s* 

a*0ff-AxialJKW2 J«lllfiT1iHRCCWITOAWt 

^Sr^t^nif. hh^wmthwmtfz suss 
iii0ff-Axiai«2 aaftaB»HK(»5C2a) *^s«a 
usi&a lt t sc^i ) <m\z vx\m?t\xm 6ztizx 

Crf=(l/a+l/b)/(4cos^). C,i= 0 

mmwmw&£mmcr)yvxj+V)mz£o% 

h fciMfflGftv vc#*ft(f-ffl<AOf f - Ax i a I JEtfMn/T 
^i/A- y7y*r-; hcoifiStWifl f f- Ax i al ^SlTrCl ^ 

%lxfcnrChtbimttz\biFC*h~ 
[00791 6.fftSf^(Cffl 

Obia^T S/iJ: ^dLTfJUSSii&CIf f-Axi a 1 »wig 
i: ifi® h ^O^j£ti0 f f - A x i a 1 &<9lStt£« 



(14) 



T#GB¥9-5650 



[oosoii). ie^zm^mt'^mi-o 
vrtimtf o tz&mizm o -c est -6 . 

[ 0 0 8 n i i ) . &lC#7vr >-T5^ -y bc0^i££ffi 

[00821 z<7)io temRcoTi/JiAimmzms 
itzm^m&tx'izzfr-iKziircM. off -ax 

i a 1 %&i$Mtl<Z*$tcmtZ5-Z-l fcOTA*. 
[ 0 0 8 3 HXbWlf f - Ax i a 1 ie&klZ W&iBWm 

cnmixhh, 

[0084 ) i;xtnwm0WXMWLx$tc£D%$m 

ff-Axiaift^) lcWSfB»OT&(Off-Axialjfi«l®a) 
zWm-&ZtfrX'ZZ>. ££0ff-AxUlft#3^&® 

[oos 5 j ^^ccoffiff^^a^^fflv^m^^ii 
Lx&k#>mhzkwx'*z><m.\ *<m&£m^tz 

tmW%^mKchmzW$3iXL£mmTtLtf. Off-Axia 

mwsm&nm.'thz. t ft x o ft . 

10086] ?6lc*£7)m^?n^0ff-AxialiS^|ft 
fcJO^IIEfcfc^ff-AxialtfSS^^ 

^^£^WC«flSSS5:^fflmi^ Off-Axialft 

loos?] zuzznmmztitzQff-ixiaimmsi 

* C90f f - Ax i a 1 ^m£«j3t*-ft0f f -Ax i a 1 ®ffic0fc®m 

tfmz^2ffi<?>m£<mm£k usMtwt otf- 

Ax i a 1 T^i&KfeV vC t>i1^C05aaS*^®t'T^ 
[0088] ^H^^^iW^^^fefiHUov vC!K 
CPU. l3tiCPU1l t*5^T5effS/l*ro^5i*9W*S 



Tffiv^ttftRAM S^O^y^ty. Hli**??? 
1 4 ii J: WM1 5 «BjnS^4WIS: ft* 'i *: 

a^*--fy?-7x4*T*>ft. 

[ 0 0 8 9 ] 1 7 lin-^A-x 'J 7* -y h 7-? ( I AN ) 1 8 
t*&W£im-thlM 4>?-?3l4X. 19UR0M . 
SRAM. RS232C^r>T>'^-7x-fX^5:^t^A. l ii^ 
H<«T'I/Ui kin) X'Jhh* 1/0 19 (w(±&Mfl«5 
SfcJWTOT'ftft. 20. 21lift£IS32££fc UTW 
-Kr4*?iggfc t i;lf70-yt-7MX?£Jr 22fi 
;\- H -r * 7s 9 ^SZ 0 J: 1/ 7 o y t - r< x ? 1 

?-7x-<7X?>ft. 23(i-f y;y'i7 hTy>7. U 
— •f-tW*ryy*^J:oTWc3*lS7y 

c97-y>;M>?-7x>fXT'£>ft.. 25l33^£gT'£ 
0 . 26 ti?^E2 5 3ts^|g fc wrarfS^fflffiS-tRir o 
^W^O*-7x>f*T'&ft. 12IJL ±s£«fl8S 
rS)£fI^^Tftto^T-?'v*, 3>^n-/PM' 

[00 90]^sfe^tc^v^ru. cpuii j&t. ft^t 

til L^?T"f S h (OX'fo h « tix&mzxwbtih 
wi. ^n^n^^fy^^uB^RAM atrfaftsnst 

[ o o 9 1 ] w. *^^)ififi.«i+s:icm*s^ife 

7n-iiUE4-2 <mx^i<wnuzm$hv-xy 

[ 0 0 9 2 ] 03 (C^^^^liflttat-m-ft^SS^ 

i/j*AZk izgmm+z 7 n-x'$>z>cwzft im 

t o o 9 3 ] (24 iv&mvmsMxm'&mm 
nzbtzMmmw&^zjFct* zcoy\j-X'iz/f 
7 is r >-77 r b crfrmtzm n , stfr^, ioi ^ 
zm\zm\.*xm>L. mmtmz'nKc'jztizx^ 
xs&rt&smti . b , <i>. d .JSA.^-ry/^^^xr^ 

[0094] (35 t3Dff-Axial^^£7X)ff-Axi.*ilffi^ 

«wswe u*w^tw^t«5?Aft v^tiry > 
7-i,zx^mnw%7jm%hmzmsim$mi 
ixim\ ttoicatc^ftcoT^a&Tft) cm*ft^i£ 



(15) 



(009 5) CCTtiOff-AxiatT^^Off-Axiali 

wmzut-otommizw tuzmmvmizti 
t o o 9 6 ) z 0 uzmm%X't&&t&zttz£ o . of 

f - A x i a 1 'ffiEmm*ffl&C$ iJ^fcfrSfcU? 

[0097)1236 W40ff-Axia!5b?^>jfi»M^-^ 
mm»x\ » J: 9 K«BKffi<iO»M*«:«fe«- & fc ^ 9 ft 

hwcHffitb) iz^&mm<mmtHK07v-+ 

[00 981 ZZX*SM$itX£^'2&itli. Wm^y 
miz^ilfzyn-^m^tlcr,^ OLS £*S3=ffc 

[oo99i wzvmmLxttzmmftnyu^z 

^XW£$iift*Ztltz&^mm*:*t* tti^li 
HI tJ3Wfe25*ir)ajpKat«nTfcJ:v^L. 23W 

[oiooi tir&mmm 1 koivcsmht*. 
[oioiiET? izmmm^nx^mmn <mi 

I 0 1 0 2 J ,1 CI Till l^3il&T--*cOJ£8G&3:@ 
8 tffio-CSSftti. C<D0£fc^TOff-AxUl-)^ 

<?>mZftimt-?t>. ^LTT^&tfDff-Axialft^ 

[ 0 1 0 3 j <czx\ ®wzti^xiifcmim<ym 



1 0 1 0 4 1 * ur . mz ^mnit&z&mm- 

I 0 1 0 5 } m : Ig0££ji02l2®t:ffl/j^g3» 
XttrJRjSiSjBOZ. Y «JW:£iI&S3Eft ([538 «08H5fc 

x. o-/j)mm&?Z(vm<rMmi*muziimm 

Tfrt-zmmiX'um i m^mm^n^jimm^x^ 

ioio6)^^,mi m^nmmr^ju hntt&M 
wmm nuzMLxmmm'fimx.tLtzftmv 

n-^WEHUx.y.z) <0y.z MtffgtteESURU . Y . I) tz 
[ 0 1 0 7 ] z W : D-*;U«WHjS8raO. ttttS ' 

WJkcni TimzttLuwntz&^xfcmt-trmzftme 
(cfcvvcJOTtrai«irtc9<r smib» 

IS 

Di ti!R i Wtm i +1 ) Wm-tilVffl&PMSm 

[0108) Kctomrnmzimtt-mizfmi zcrm 
mmi iztttz &tzz%A,X'\ x/m&ffi&0)4m 
m^ix^h. twmmemvmmb ixx 

KotzVXTnXlZXni&bZtlXUl : 



(16) 



10 1 10K W =C a =0 

10 112] Z\<?mm\ ^ff-Axial*e*3RJiEHffi 

n£i>ZcmfrjbfrO J P?^£jf,zmW.'} 

mm<r>mm izzz l i &mmi n m&km) xm. 

h L tzO f f - A x i a 1 2 ftfij® £ ^-xtz L . 2 £ fln;£. 

X.O 113] ^c?)^t;J;HKfte2 M^tTl? 
f!l5:3WCft&. * LT*<OJBtt<«*ffioTtl«Lfc 

^2 mfrhm mtx'<mm^<mm^nm^m ^ 

[ 0 1 1 4 ] C 0 U3BmiQ&&&m&b Lz 6fi£ 

nwzhbtzMzm&mmcL. m^mzmwem 

fSB«ffitL-T(iHREHE2 K$m<7){m28) m$k 

<7XiMz. z<7m&mwzitt:uDK (S5t29)ic^$n 

10 11 51 ^tCCfX)ff-Axial-7t^OM*7-4>*5J: 

-<*\ ^ c vp&ffixwim&vttnnmzm ? m 
mm^mmmsx. Mi-kx\i\2<m®z<--MzL 

[0116] ?E(c«ffi<?v<7-aif^?vt7-or^ 



*SU:fc*>3:B10fc:, 3y&o&£SBfS. 

«c#tt£ fyyt ixm&uztomi 1 c^r< **> 

[0117] EIlOtCfe^Tti^ffi^tv-^TyAZfiSc 

tCzocos^ ffWtt*q J3fiv^ffl5r»oiB(l2H'(RSC27> 

£v C t CJ^TJC UT v . ZO)±o ItZ&m&tfTi/J.* X 
mfftZFTJ) f f - Ax i a 1 ^^7)i&£\ T^XttftfcOft 
E3£m£^2tti77 7 1 txmfi LX < C t (J* £0 

[01181 5r*JCWSQtn»i, ?S3C<OiEat<7V^> 

smmv&mzx osae^ fruxxfrtzmw -m 
£7)1/4 am staaw/w^ jc^^itv* 

4. Xrff-/h^SSIi0.lBffl WTUi^^-CU-&) . 
S13^-r^^b^x3 yOS^'b t,^)*^ J: 6 IzWm 

[0119] ;*(C^flW58ttW2(CO^xaW-&, 
t 0 1 2 0 ] 131 4 «CBSffigM«FSffCV i£9SSIffl2 £7X3 f 

[0121] w^ff-Axial^%(4RIflfit«WK0® 

»rii)TiiiE£$nx:m^£7)ig(^t';p>4. (cost* a 
^mm^ix^mmcomnm^m^^b ix 

10 12 2] mzZ<Wi f -Ax i a 1 T^^M-y- a>fcj; 

ieif«)7n-t:iii-?Ttra:Lfctsa$a5 

^cr^Sfi, nff-Axtal2^fflm5r^-^^L^afeC2S) 
S $ ^t^S »ttBBHLr AO( Ifcrtl ) 

[0123) ^.hieftmfS^i *ffii*5 J: tif^'C- 
W>C7-a>c7.)ri;A^flS#tt$:^77^ LT^ISL^i, 



(17) 



WELTI*. 

[0124] ;<09SttlTOi£ftib<^*&i^4* 
'O^. C'jLfcSftJtfcL £&m£Sg3f(^7-> * 

mmz&mftt&mzj: ^Mmt^Hix^tz 
ftm^z^wzftmLx, inm^7 vwyjj* 

t 0 1 2 5 J »:(C*?EWcMlttfi«3CO^rKBW-&. 
[0126] mi 9(cffirffi03^^$iitv^iafiflSB OOf 

10 1 27 J ^cO0ff-Axialft^&U0ff-AxialJ£ltffit 
0 f f - Ax i a 1 fflSfflmfiZm *Xm8lZtltzMM.&0>& 

®&t$>&. ( iemt>imcmffizm7m¥$:&2 . 

) zzx%z<r>%&ikzmfSLLX^hi&m 

xhh. zzx-w& mfrbmumcomvrmttKxwffi 
xuhU\ w&mw&to <nmmim. mm 

[01281 MZZMff-Ax\i\1£&mzm&XXte 
(i. 0 f f - Ax i a 1 2i»iiiS/*-xfc: £ 5 fcfc^ 

[ o 1 2 rj i ^:±taim<i5o^ zmn xv&kx 
tiA0)Tzsj*Amffi&7y7b ixmiuzitcozm 

WvU;:Hcxr-/l-£K*LT}iV^<f>&, ) 
CJi^TCo; tlVos 1 <9£>it#l C5ttV^ffiSrS-?ffi 



[01301 CWSat^i^/t^^l^fefci^S J: 
o tz£&t LXi&m&<7>7 >-J*AimffltW$ I Ml 
TV*. .T-jLfcHfHi. £^J§W5fflK('<7-> * 

flMswcs btzttTit^mfftzmz^ ^ 
mw-mxbo. g^w-^mzmoTis^zm 

(ft*«»>l/4 mMN£tfbfr&£i£M& 

izMm&zmx^Aim^T < x h-^ 3 ym^it- 

[0131] KW^W^3Wffll4K:ov^T»BJJ^4.; 

[0 132]®4{dBfifiiia^^3nr^4SQ^ f 
f-Axial/t^OttBL %m<OW!M. #1$, BiBBttfl-r 
-?£^8 £l^-f„ .roQff-Axial-^&tiQff-Axial 

mbim?)mmt 3 m) zm^xm&iZiv/zy:-^ 
mmct&imx'&o. n^<rm\ mztsi y*n«> 

uziz.m2 yuvttm ruvtmsm. lis r 
vv?tm mvrwsmfsmtLxx-isZfTZ: 
-vo*. zzx'iizcM&'&zm&Lxummmv).. 

WfWft&mbtKt LT13( Sfc£30 ) C0TOK-X*®e 
10 1 333 ^Cd^Off-Axial^fiW^-tD^J: 

m^^77^[325^J:r^!26(:7irr, <3r*5@]26rii» 

tz&mitzbK m& (mzm\^ximrftii$immm 
.tmam&vxtt&zt izx ~>xmfi#>z ztwx 

[01341 *fc@14"C*>*»6 J: ^C. i^SMWift 
[01351 4fc^5riii3*^5rV>fiW:W^-/k&« 



(18) 



fem07is'2*Z&ffi£tf'bZ\WlZftfcl,X . S27£OX 

;bj&*J:olCffi*3ivO*. M9*£?liO. lm 

*ffi^)l/4 OiEffl) 0)m*t>l>iytP>&£ 

b t h izwmssmvn^Mi^f < * h-^ 3 yr/M 

:oi36] mzAftmammsiz^rcwftti,. 

1 0 1 3 8 ) CflOf f - Ax i a 1 ^&j^tffi£'JtT1*dc 

0ff-Axial2#ffiWJ2 «U5liffiSSfciil;:*>4<0T\ (ft 
10 1 39) JXCw^Off-Axial^e^W^-OfcJ: 

flf&Ki. 0ff-Axial2i^iH£^-*K:W:(fi5e28) 
ltzi><7)X'foh- 

[0140] EK03OC&S£DA7-&t^WN*7- 
LT . 1 h r-T ^7 A ( fefcfflj£0>l / 4 «K 



10 14 1) ^(cstc»w«ra6fc:ov^Taw-&. 
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ft 




O) 

ft 




8 




[01541 



(22) m¥9-5b50 



(l/a+l/bHcas^Ax 2 ) 



2cos(t)[l +1/2(1/a-1/b)sin(t)y^+( 

+C 30 x 3 + C 21 x 2 y + C 1 2 xy 2 +C 03 y 3 +C 40 x 4 + C 31 x 3 y 

+c 22 x 2 y 2 +c 1 a^Co^ + 



z=R-(R-s)/l- ^ 



(R-s) 2 



z= 



h 2 /R 



►Ah 2 +Bh 4 +Ch 6 +Db 8 +Eh 1 °+„ 



[0 156] [?h5] 



+C 3£) x 3 +C 21 x 2 y+C 1 2 xy 2 +C 03 y 3 +C 40 x 4 4C 31 
+C 22 x 2 y 2 +C 13 xy 3 +C 04 y 4 + + 

10 1 5 5] t^4J 
z=Ah 2 +8h 4 +Ch 6 +Dh 8 +Eh 10 + 

iiUh^Ay 2 



(23) 



*St?fJ¥9-5650 



S1 

*¥4MS# 31.7 

24.8 
1.60 



i 


Yi 


Zi 


6i 


Di 


Hdi 


1 


0.00 


0.00 


0.00 


15.00 


1 


2 


0.00 


15.00 


25.00 


IB. 00 


1 


3 


-13.79 


3.43 


5.00 


18.00 


1 


4 


-25.36 


17.22 


-10.00 


15.00 


1 


5 


-30.49 


3.12 


-15.00 


14.00 


1 


6 


-41.31 


12.12 


-25.00 


19.00 


1 


7 


-41.21 


-6.88 


0.00 




1 



v di 

m 

SLttW 

Km 



R2| s =-1.70158e*01 b =-1.99675e*01 t = 2.fi9345e+Gl 
C03*-6.82940e-05 C21=-4.911He-05 
C04= 7.50340e-06 C22« 2.72683e-05 C40= 1.85155e-05 



R 3® & =-1.46738e+01 
C03 = 1.59750e-03 
C04s 4.94211e-Q6 

R 4® & =-2.54952e+01 
C03* 7.38144e-05 
C04=-9.58347e-O7 



b =-1.06l08e*01 
C21= 2.4776le-03 
C22= 2.88441«-04 

b =-2.54826e+01 
C21= 5.35154e-05 
C22= 5.29320e-07 



t =-4.78682**01 



C40»-5.44074e-06 
t = 3.27938e*01 
C40=-1.94B7B«-06 



R 5® a «-«.25646e*0l b *-8.38258e+00 t =-4.03?98e+01 

C03= fi.23735e-04 C21» 6.79503e-04 

C04=-8. 18199a-05 C22=-l. 19484a-04 C40*-1.48499e-04 

R 6® a — 2.13397e+01 b =-2 . 40733e*01 t = 2.57011e+01 

C03=-1.74466e-O5 C21=-6.32275e-05 

C04*-B.S3737e-07 C22= 1.33874e-07 C40=-3 .17827e-0€ 



[0157] 



(24) 



?#gfFF9-5650 



«2-1 

y\x -4.5303 -3.6212 -2.7192 -1.9121 -0.9061 0.0000 0.9061 1.8121 2.7182 3.6242 4.5303 

-10.2020 -3.2121 -3.9662 -2.7773 -2.6435 -3.5637 -2.5372 -2.5637 -2.6435 -2.7773 -2.9662 -3.3121 

-B.1616 -2.2520 -2.0166 -1.8352 -1.7064 -1.6295 -1.6039 -1.6295 -1.7064 -1.8352 -2.0166 -2.2520 

-6.1212 -1.5323 -1.3032 -1.1246 -0.S9B3 -0.922B -0.8976 -0.9228 -0.99B3 -1.1246 -1.3022 -1.5323 

-4,0808 -1.0279 -0.1002 -0.6242 -0.4989 -O.«40 -0.3990 -0.4240 -0.4989 -0.6242 -0.8002 -1.0279 

-2.0404 -0.7283 -0.5010 -0.3252 -0.2000 -0.1251 -O.1002 -0.1251 -0.2000 -0.3252 -0.5010 -0.7283 

O.OOOO -O.6310 -0.4027 -0.2261 -0.1003 -0.0251 0.0000 -0.0251 -O.1003 -0.2261 -0.4027 -0.6310 

2.0404 -0.7398 -O.5090 -0.3305 -0.2035 -0.1273 -0.1022 -0.1275 -0.2035 -0.3305 -0.5090 -0.7398 

4.0808 -1.0637 -0.8287 -0.6471 -O.51B0 -0.4408 -0.4151 -0.4408 -O.5180 -0.6471 -O.B287 -1.0637 

6.1212 -1.6191 -1.3773 -1.1909 -1.0SB4 -0.9792 -0.9529 -0.9792 -1.05B4 -1.1909 -1.3773 -1.6191 

8.1616 -2.4339 -2.1812 -1.986B -1.84B9 -1.7666 -1.7392 -1.7666 -1.8489 -1.9869 -2.1812 -2.4339 

10.2020 -3.5583 -3.2968 -3.0789 -2.9319 -2.8443 -2.8152 -2.8443 -2.9319 -3.07B9 -3.286B -3.5583 

y\x -1.8373 -1.4698 -1.1024 -0.7349 -0.3675 0.0000 0.3675 0.7349 1.1024 1.4698 1.8373 

-4.8079 -1.0295 -0.9457 -0.8BU -0.B352 -0.8078 -0.7987 -0.8078 -0.B3S2 -0.8811 -0.9457 -1.0295 

-3.8463 -0.7143 -0.6320 -0.5684 -0.5233 -0.4964 -0.4874 -0.4964 -0.S233 -0.5684 -0.6320 -0.7143 

-2.8847 -0.4841 -0.4033 -0.3410 -0.2967 -0.2702 -0.2614 -0.2702 -0.2967 -0.3410 -0.4033 -0.4B41 

-1.9231 -0.3287 -0.2497 -0.1886 -0.1453 -0.1194 -0.1108 -0.1194 -0.1453 -0.18B6 -0.2497 -0.3287 

-0.9616 -0.2391 -0.1619 -0.1024 -0.06Q1 -0.0348 -0.0264 -0.0348 -O.0601 -0.1024 -0.1619 -0.2391 

0.0000 -0.2069 -0.1318 -0.0739 -0.0328 -0.0082 0.0000 -0.0082 -0.0328 -0.0739 -0.1318 -O.2069 

0.9616 -0.2247 -0.1518 -0.0956 -0.0558 -0.0320 -0.0240 -0.0320 -0.0558 -0.0956 -0.1518 -0.2247 

1.9231 -0.2B59 -0.2154 -0.1610 -0.1225 -0.0995 -0.0919 -0.0995 -0.1225 -0.1610 -0.2154 -0.2859 

2.8847 -0.3852 -0.3171 -0.2646 -0.2275 -0.2053 -0.1979 -0.2053 -0.3275 -0.2646 -0.3171 -0.3852 

3.8463 -0.5190 -0.4530 -0.4024 -0.3665 -0.3451 -0.3380 -0.3451 -0.3665 -0.4024 -0.4530 -0.5190 

4.8079 -0.6858 -0.6216 -0.5723 -0.5376 -0.5168 -0.5100 -0.5168 -0.5376 -0.5723 -0.6216 -0.6858 



[015SJ [*7] 
52-2 

iS&#0&ttttft (x, yt*r**z©«) 

* 4 ^\x -6 7818 -5.4255 -4.0691 -2.7137 -1-3564 0.0000 1.3564 2.7127 4.0691 5.4255 6.7B18 

-8 7129 -2!S453 -3.1041 -1.7682 -1.5319 -1.3916 -1.3451 -1.3916 -1.5319 -1.7682 -2.1041 -2. 5453 

-6 9703 -2.0119 -1.5B29 -1.2560 -1.0260 -0.8B94 -0,8440 -0.8894 -1.0260 -1.2560 -1.5829 -2.0119 

-5 2277 -1 6100 -1.1903 -0.8703 -0.6450 -0.5U2 -0.4668 -0.5113 -0.6450 -0.B7Q3 -1.1903 -1.6100 

-3'4853 -1 3295 -0.9166 -0.6017 -0.3B00 -0.2482 -0.2045 -0.2482 -O.3800 -0.6017 -0.9166 -1.3295 

-l!7426 -1.1632 -0.7549 -0.4434 -0.2241 -0.0938 -0.0505 -0.0938 -0.2241 -0.4434 -0.7549 -1.1632 

0 0000 -1.1057 -0.7000 -0.3905 -0.1725 -0.0430 0.0000 -0.0430 -0.1725 -0.3905 -0.7000 -1.1057 
1*7426 -1 1538 -0.74B6 -0.4396 -0.2220 -0.0927 -0.0497 -0.0927 -0.2220 -0.4396 -0.7486 -1.1538 
3 4852 -13061 -0.8994 -0.5893 -0.3710 -0.3413 -0.1983 -0.2413 -0.3710 -0.5893 -0.B994 -1.3061 
5*2277 -l!s631 -1.1526 -0.8399 -0.6198 -0.4890 -0.4457 -0.4890 -0.6198 -0.8399 -1.1526 -1.5631 
69703 -1 9275 -1 5108 -1.1936 -0.9704 -0.B379 -0.7940 -0,8379 -0.9704 -1.1936 -1.510B -1.9275 
b'7129 -2.4045 -1.9788 -1,6549 -1.4273 -1.2922 -1.2473 -1.2922 -1.4373 -1.6549 -1.97B8 -2.4045 

Jfi 5 [SI 

y\3t -2.5432 -2.0345 -1.5259 -1.0173 -0.5086 -0.0000 0.5086 1.0173 1.5259 2.0345 2.5432 

-3 0B55 -0.5418 -0.4346 -0.3527 -0.3950 -0.3607 -0.2493 -0.2607 -0.2950 -0.3527 -0.4346 -0.5418 

-2 4684 -0.4491 -0.3424 -0.2609 -0.2034 -0.1693 -0.1579 -0.1693 -0.2034 -0.2609 -0.3424 -0.4491 

-l!8513 -0.3790 -0.2724 -0.1910 -0.1336 -0.0995 -0.0882 -0.0995 -0.1336 -0.1910 -0.2724 -0.379O 

-12342 -0 3305 -0 2336 -0.1421 -0.0846 -0.0504 -0.0391 -0.0504 -0.0846 -0.1421 -0.2236 -0.33O5 

-0^3029 -0!l954 -0.1133 -0.0555 -0.0212 -0.0098 -0.0212 -0.0555 -0.1L33 -0.1954 -0.3029 

-0 0000 -0.2959 -0.1874 -0.1045 -0.0462 -0.0115 0-0000 -0.0L15 -0.0462 -0.1045 -0.1B74 -0.2959 

0*6171 -0.3098 -0.199B -0.1158 -0.0567 -0.0215 -0.0099 -0.0215 -0.0567 -0.1159 -0.1998 -0.3O9B 

1 2342 -0.3451 -0.2332 -0.147B -0.0B76 -0.0519 -0.0400 -0.0519 -0.0874 -0.1478 -0.2332 -0.1451 

1 8513 -0 4032 -0.2988 -0.2015 -0.1400 -0.103S -O.0914 -0.1D35 -0.1400 -0.2015 -0.2888 -0.4032 

2 4684 -0.4856 -0.3682 -0.2787 -0.2156 -0.1781 -0.1657 -0.17B1 -0.2156 -0.2787 -0.3682 -0.4856 
3*0855 -0.5949 -0.4739 -0.3815 -0.3165 -0.2779 -0.2650 -0.2779 -0.3165 -0.3815 -0.4739 -0.5949 



tO 1 59) 



(25) 



$8^9-5650 



£2-3 mttOKIBWA (x, ylCtf-r^z^fi) 



y\x -5.5752 -4.4603 

-6.3600 -1.6075 -1.3168 

-5. 0880 -1.3035 -1.0161 

-3.B160 -1.0706 -0.7853 

-2.5440 -0.9066 -0.6223 

-1,2720 -0.8099 -0.5257 

0.0000 -0.7802 -0.4951 

1.2720 -0.8175 -0.5306 

2.5440 -0.9227 -0.6331 

3.8160 -1.0976 -0.8041 

5.0B80 -1.34d7 -1.0462 

6.3600 -1.6675 -1.3627 



-3.3451 -2.2301 -1.1150 

•1.0943 -0.9372 -0.8137 

-0.7960 -0.6406 -0.5481 

-0.5667 -0.4124 -0.3205 

-0.4O45 -0.2507 -0.1591 

•0.3080 -0.1S42 -0.0626 

-0.1767 -0.1224 -0.0305 

-0.3108 -0.1555 -0.0630 

-0.4111 -0.2544 -0.1610 

-0.5793 -0.4205 -0.3259 

•0.8176 -0.6562 -0.5601 

-1.1295 -0.9648 -0.8668 



0.0000 1.1150 2.2301 

-0.8127 -0.8437 -0.9372 

-0.5173 -0.5481 -0.6406 

-0.2900 -0.3205 -0.4124 

-0.1287 -C.1591 -O.2507 

-0.0322 -0.0626 -0.1542 

0.0000 -0.0305 -0.1224 

-0.0323 -0.0630 -0.1555 

-0.1300 -0.1610 -0.2544 

-0.2945 -0.3259 -0.4205 

-0.5282 -0.9601 -0.6562 

-0.6342 -0.B668 -D.9C4B 



3.3451 4.4602 5.5752 

-1.0943 -1.3168 -1.6075 

-0.796O -1.0161 -1.3035. 

•0.5667 -0.7853 -1.0706 

-0.4045 -0.6223 -O.9066 

-0.3080 -0.5257 -0.8099 

-0.2767 -0.4951 -0.7802 

-0.3108 -0.5306 -0.8175 

-0.41H -0.6331 -0.9327 

-0.5793 -0.8041 -1.0976 

-0.8176 -1.0463 -1.3447 

-1.1295 -1.3627 -1.6675 



10 160] [#9J 
S3 



2111 



{B\7f£3. 0 30 60 90 C03/ IC20' (CO» 0 )*2) 



2 0.1071 0.1080 0.1098 0.1107 0.9676 

3 -0.1541 -0.1583 -0.1669 -0.1712 0.9000 

4 0.0762 0.0773 0.0797 0.0808 0.9422 

5 -0.1258 -0.1307 -0.1406 -0.1455 0.B643 

6 0.0879 0.0881 0.0857 0.0889 0.9885 
total -0.3102 -0.3118 -0.3133 -0.3131 





30 


60 


90 


2 -0.0000 


-0.0000 


-0.0000 


-0.0000 


3 0.42B4 


0.4195 


0.4026 


0.3946 


4 -1.5301 


-1.4804 


-1.3905 


•1.3496 


5 -0.7744 


•0.8119 


-0.9014 


-0.9553 


6 -0.6801 


-0.6868 


-0.6942 


•0.6947 


total -0.0 000 


-0.0000 


-0.0000 


-0.0000 
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(26) WWM-SeSO 



£4 

*¥*W* 23.4 
ES^®^ 1B.0 
1.80 



i 


Yi 


Zi 


$i 


Di 


Ndi 


vdi 




1 


0.0D 


0.00 


0.00 


4.27 


1 




ft* 


2 


0.00 


4.27 


0.00 


6.25 


1.58310 


30.20 




3 


0.00 


10.52 


18.50 


8,10 


1.58310 


30.20 




4 


-4.87 


4. OS 


-1.00 


7.7B 


1.58310 


30.20 


Km 


5 


-9.77 


10.10 


-19.16 


7-. 37 


1.58310 


30.20 




6 


-9.85 


2.73 


-27.19 


8.00 


1.56310 


30.20 


BMW 


7 


-16.41 


7.31 


-27.53 


5.81 


1.58310 


30.20 




8 


-16.41 


1.50 


o.oo 


2.50 


1 




JSBffrflo" 


9 


-16.41 


-1.00 


0.00 




1 







R 2fi 
R 



r 2= -7.891 
r 8- 9.956 



R3i a =-1.14012ef01 b c-1.18198et01 t = 1.84936e*01 

C03=-l. 45648e-04 C21s-6.61332e-05 

CO 4- 2.63198e-05 C22« 2.63964e-05 C40= 4.7462?e-05 

R 4® a = 6.22159e*0L b *-3 .63434e+00 t =-3.64536e+01 

C03= 5.30792e-03 C2U 1.47021e-02 

C04= 4.56272e-0« C22= 7.05B93e-04 C40=-4.BD923e-03 

RSS « «-2.43894e+01 b — 8.62097e+O0 t = l.?7362e*Dl 

C03=-2 .35500e-O4 C21=-4 . 31297e-05 

C04=-4.98744e-O5 C22=-1.20B01e-04 C40=-7.58$53e-05 

R 6® a « 3.7B9Bfle+00 b »-3.21669e+DD t >-2.75834e*01 

C03= 2.89135c-03 C2> 4.70991e-03 

C04«=-6.03057e-04 C22=-1.275Qle-03 C40=-8.22786e-04 

R 7® a =-1.96892e+01 b s-2.48568e+01 t = 2.71952e*01 

C03=-6 . 492456-04 C21=-2 . 32589e-06 

C04- 1.18747e-05 C22= 1.91866c-04 C40— 9.90786e-05 



(0162] 



Ml 1 J 



(21) IWF9-56 5 0 





30 


60 


90 


C02/ fC20* (cob 8 ) *2 1 


2 -0,0735 


-0.0739 


-Q.07J9 


-0.0739 


1.0000 


3 0.3728 


0.2728 


0.2128 


0.2726 


1.0001 


4 -0.1186 


-0.4144 


-0.4060 


-0.4018 


1.0419 


5 0.2185 


0.2485 


0.2486 


0.24B6 


0.9998 


6 -0.0746 


-0.0745 


-0.0743 


•0.0742 


1.0053 


7 0.1445 


0.1443 


0.1439 


0.1437 


1.0061 


B 0.058$ 


0.0586 


0.0586 


0.0586 


1.0000 


total -0.2187 


-0.2181 


-0.2168 


-0.21(3 














30 


60 


90 




2 0.0000 


0.0000 


0.0000 


0.0000 




3 -0.2653 


•0.2653 


-0.2653 


-0.2653 




4 0.833B 


0.8353 


0.83B1 


0.8396 




5 -3.1309 


-3.1288 


-3.1247 


-3.1227 




6 9.3685 


9.20B4 


8.9042 


8.7598 




7 0.0607 


0.0619 


0.0642 


0,0654 




8 0.6579 


0.8579 


0.8577 


0.8576 




tot&l 0.0000 


0.0000 


0.0000 


0.0000 





(01 63) 
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(28) 



Ta5FF9 - 5 6*50 



me 

WSn 1S.1 

*£0a coo 



i 


ri 


Zi 


Si 


DL 


Ndi 






1 


o.oo 


0.00 


O.OO 


74.01 


1 






2 


0.00 


74.01 


31.97 


56.80 


1 




site 


3 


-39.43 


33. 11 


0.85 


53.46 


1 




5.m 


4 


-75.36 


72.69 


-18.54 


72.34 


1 




&m 


5 


-81,87 


0.64 


0.45 


1.66 


1.83400 


37.16 


JHftiEi 


6 


-83.11 


-4.01 


4.79 


2.98 


1 






7 


-82.19 


-6.99 


(.46 


1.07 


1.84665 


23.88 




8 


-82.26 


-8.06 


0.18 


4.76 


1 






9 


-82.83 


-12.79 


-10.33 


6.31 


1.71999 


50.25 


IS Iff© 


10 


-82.78 


-19.10 


6.30 


3.83 


1 




mm 


11 


-82.45 


-22.92 


-0.77 


0.39 


1.83480 


42.72 


mm 


12 


-82.06 


-29.98 


-9.45 


LB. 41 


1 




mm 


13 


-82.73 


-48.40 


2.O0 




1 




m 



R 2® 


a = 
C03» 
C04= 

C05= 


3.36759e+02 
-e.68S01e-06 
-2.82857e-07 

8.22060e-09 


b » 

C21= 
C22= 
C23= 


-3.15328et02 
-2.2586Oe-05 
-3,57767e-07 
3.33747e-09 


t = 

C40 = 
C41* 


8.955t0e*01 

-1.39322e-08 
-5.8034U-09 


a 3® 


a *-3.99870«+01 
C03=-1.6O084e-O5 
C04=-2.78682e-06 
C05= 1.680ile-07 


b * 
C21- 
C22= 
C23- 


-2.94443e*01 
2.02558e-05 
1.58674a-0S 

-2.82577e-07 


t ■ 

C40= 
C«= 


S.l2l98e«01 

2.56031e-OS 
-3.8B482e-07 


R 4® 


a -■ 
C03=- 
C04* 
C05= 


-2.361596*02 
-1.12239C-05 
1.34763e-07 
1.26J72e-09 


b - 

C21= 
C22- 
C23= 


-S.63231«f01 
-1.15712t-0S 
1.65257C-07 
-4.19707e-ll 


t - 

C40* 

C41=- 


2.330B4«*01 

1.57502e-07 
-3.16439e-09 


R 5® 


ft =- 


•4.40303e+01 


b - 


-4.4O303e*01 


t = 


0.00000e*00 


R 6® 


& = 


2.61B87e+01 


b = 


2. 618 67*+ 01 


t = 


0.00000e400 


R 7S) 


& s 


1. 60442a* 01 


b = 


1. 60442 t* 01 


t = 


0.00000e*00 


R B® 


a s- 


■4.03833e+01 


b «■ 


-4.03833««01 


t = 


O.DOOOOe+00 


R 9® 


a =- 


•S.43914e+01 


b «- 


•5.43914e*01 


t « 


o.oooooe+eo 


R10® 


a = 


1.52012e+02 


b • 


1.52012^02 


t « 


0.00000e+00 


R11H9 


a « 


1.04459e*02 


b - 


L.O4l59e*02 


t - 


O.OOOOOetOO 




a = 


2.B0571e*0l 


b « 


2.BOS7Le401 


t » 


0.00000e*00 



(01641 



(29) 





30 


60 


90 


CO2/<C2OMcos0 )*2 


2 


0.0253 


0.0255 


0.0257 


0.02S8 


0.9817 


3 


-0.0416 


-0.0431 


-0.0161 


-0.0476 


0.6739 


4 


0.0216 


0.0217 


0.0219 


0.0220 


0.9815 


5 


0.0191 


0.0190 


0.0190 


0.0190 


1.0068 


6 


0.0319 


0.0319 


0.0319 


0.0319 


1.0010 


7 


-0.0531 


-0.0531 


-0.0529 


-0.0529 


1.0074 


e 


-0.0212 


-0.0212 


-0.0211 


-0.0210 


1.0040 


9 


0.0144 


0.0M2 


C.0138 


0.0136 


1.0935 


10 


0.0049 


0.0049 


0.0048 


0.0046 


1.0136 


n 


-0.0080 


-0.0080 


-0.0080 


-0.0080 


1.0060 


12 


0.0309 


0.0307 


0.0303 


0.0301 


• 1.0121 


total 


-0.0479 


-0.0182 


-0.0487 


-0.0489 





ffi\7S>AX 0 


30 


60 


90 




0.0409 


0.0407 


0.0403 


0.0402 




0.5593 


0.5483 


0.5273 


0.5172 




-2.6196 


-2.5923 


-2.5394 


-2.5137 




0.3544 


0.3591 


0.3704 


0.3757 




0.4994 


0.5016 


0.5060 


0.5082 




3.1019 


3.0564 


2.9660 


2.9251 




5.4201 


4.9914 


4.3269 


4.0641 




0.2494 


0.2735 


0.3205 


0.3433 


10 


0.7992 


0. 8051 


0.8173 


0.8236 


11 


1.3925 


1.3848 


1.3678 


1.3585 


12 


0.4212 


0.4211 


0.4405 


0.4481 


total 


-0.0208 


•0.0207 


-0.0205 


-0.0204 



Ti^A* 0 30 60 90 



f -20.8605 -20.7619 -20.5505 -20.4383 

H -21.8683 -21.9981 -22.1082 -22.0949 

H' 39.8260 39.7062 39.3925 39.19BB 

ek' 18.9655 18.9443 18.842 18.7605 

10 165) l*H4 J 



(30) 



9-56 50 



THWBft 1*.0 ".6 7.1 
SK^Sa 10-5 80 5 3 

2.00 3.00 4.00 

$.00 1.51633 

10.73 151613 

10.73 1,51633 

(.00 1.51633 

&ft 1 

6.00 1.51633 

10.73 1.51633 

10.73 1.51633 

6.00 1.51633 

Kft l 

6.00 1.51633 

10.73 1.51633 

10.73 1.51633 

6.00 1.51633 

«S l 



i 


Ti 


UW 


01 


1 


0.00 


i\ An 
U.SQ 


ft flfl 


2 


-a. jo 


3.00 


0.00 


3 


0.00 


9.00 


28.00 


4 


-8.50 


3.00 


0.00 


5 


-17.79 


9.00 


-2B.0O 


6 


-17 .79 


3.00 


0.00 


7 


-17.79 


-10.58 


0.00 


8 


-17.79 


-16.58 


-38 .00 


9 


-26.69 


-10.58 


0.00 


10 


-35.58 


-16.58 


28.00 


11 


•35.56 


-10.58 


0.00 


12 


-3S.3B 


-0.24 


0.00 


13 


-35.5ft 


5.76 


28.00 


14 


-44. IB 


-0.24 


0.00 


15 


-53.37 


5.76 


-28.00 


16 


-53.37 


-0.24 


0.00 


17 


-53.37 


-5.09 


-0.00 





80 


64.15 




64.15 




64.15 




61.15 


Klffi 


mm 


64.15 


mm 


64.15 


sitae 


64.15 




61.15 


aits 

BtfrE 


61.15 




64.15 


Kit® 


61.15 


£&.m 


61.15 













[0166] 



(31) 



*#6fR t 9-5650 



D 1 3.00 

D« 13. SB 

Oil 10.31 

D16 4.96 

0 1- lffi lit") 
D 2- 6fl0 ZitK) 
D II IX) 

lilKl 

Dl7ffi 1 100 

Rll r 2«» 

Rlf r l«» 

K&I r $■«» 

r ?35 r 7«» 

R?S r 9-«» 

all® rll»« 







3.00 


3.00 


7.92 


2.00 


8.22 


9.56 


8.40 


15. 65 


■ U(W 




= ZiM 




- li(W) 


* 5.66 


- Xi(W) 


* 3.54 


• Zi(W) 





Zi(T> - Si 00 

UHI = Ii(Wl ♦ 10. 79 
UtH • Xit«l 



: Sffi 



R 8ffi 



RlQlJ 



R13Q0 



RlSffi 



C02*-9.93659*-03 
C03= 7.21J98e-06 
C04- 1.4B230e-Q5 

C02— l.OOOOOa-02 
C03- 8.61457«-05 
C04= 9.82308c-05 

C02*-1.97738«-O3 
COJ. -5. 953810-05 
C04- 1.16019«-05 

CO 2- 4.80326t-03 
C03=-2.10929t-05 
C04*-4.«931Oe-O6 

C02«-6.79637e-03 
C03"-l-317l6e-05 
C04=-2.47265«-06 

C02« 3.981461-03 
CO3'-fl.l5022«-05 
C04- 2.7B836«-07 



C20«-1.22676e-02 
C21-l-44539«-03 
C22»-7.24467«-05 

C20-1.46379e-02 
C31»-3.69104t-04 
C22s-2.21626e-05 

C20-2.14999«-03 
C21=-6.0SSO1b-0S 
C23*-3.03704t-05 

C20* 6,4247B«-03 
C21=-7.01246*-05 
C22« 7.92301e-07 

C20-9.3525B*-03 
C21*-1.21231e-04 
C22« 5.40D9U-06 

C20« 4.129CSi-03 
C21»-8.04787«-04 
C32-3.52617«-07 



C4C S 345BO-05 



C40* 7.11988B-D6 



C40e-6.27330e-06 



C40*-i.37335e-06 



c40-l.«3241e-07 



C40«-3.9318Be-Q5 



[0167] [*hl6] 
«9-1 



mm 



&m<OsK»Kr<» TV 'iX fifftt 

ffi\TVA^ 0 30 60 90 C02/(C20Mcostf |"2) 

2 0.0000 0.0000 0.0000 0.0000 l.OOQO 

3 0.0683 0.0676 0.0863 0.0637 1.0390 

4 0.0000 0.0000 O.0000 0.0000 1.0000 

5 0.0687 0.0711 0.37(5 0.0784 0.8763 

6 0.0000 O.OOOD 0.0000 0.0000 1.0000 



7 


0.0000 


B 


•0.0136 


9 


0,00 00 


10 


0.0330 


11 


0.0000 


13 


0.0000 


13 


0.0467 


11 


0.0000 


15 


-0.0374 


16 


0.0000 



0.0000 0.0000 

-0.0131 -0.0120 

0.0000 0.0000 

0.0333 0.0341 

0.0000 0.0000 

0.0000 o.oooo 

0.0463 0.0452 

D.0000 0.0000 

-0.0260 -0.0234 

0.0ODO 0.0000 



0.0000 1.0000 

-0.0115 1.1797 

o.oooa i.oooo 

0.0344 0.9S90 

0.0000 1.0000 

0.0000 1.0000 

0.0147 1.0437 

0.0000 1.0000 

•0.0221 1.2369 

0.0000 1.0000 



[01681 



(JU7) 



(32) 



359-2 







powr<37S/AX«cfftt 










TO 


7?\7ViX 0 30 


60 


90 








3 0.0706 0.0^07 


0.0710 


0.0712 








3 0.0258 . 0.0264 


0.0278 


0.0285 








4 0.0374 0.0373 


0.03*8 


0.0366 








**fi£A07i>A*ffi#ft 










?u 


?*\7 5>AA 0 30 


60 


90 








2 17.7284 18.1970 


19.102S 


19.5379 








3 22.0B78 21.8010 


21.2798 


21.0437 








4 -6.3903 -5.S546 


-5.0536 


-4.5B93 








ttffl±A<D7f A*ttfftt 












-/*\7VA* o 30 


60 


90 








2 -17.6411 -17.4963 


-17.1B27 


-17.0149 








3 3.5071 3.034S 


2.1632 


1.7607 








4 -21.6198 -21.S405 


-31.3533 


-21.2454 














et*te\7i>AA 0 


30 


60 


90 


t 




1 -9.63198 


-9.67001 


-9.74419 


-9.77029 






2 -12,6052 


-12.8549 


-12.9213 


-12.938 






3 -19.2138 


-19.2896 


-19.378B 


-19.3916 


H 




1 -U.6097 


-11.1447 


-10.1588 


-9.63993 






2 -17.9926 


-17.5163 


-16.1737 


-15.9215 






3 -29.9318 


-29.4547 


-26.3483 


-27.720B 


H' 




1 9.72918 


9.7186 


9.66437 


9.62072 






2 12.848 


13.B76 


12.BB65 


13.6668 






3 19.1959 


19.3317 


19.5139 


19.5591 


sk 




L 0.107193 


0.048587 


-0.079824 


-0.149564 






2 0.042803 


C. 031116 


•0.034867 


-0.069215 






3 -0.017902 


C. 042127 


0.135096 


0.167466 



[0 169) . ['/hi 8] 



(33) 



^10 
7K¥*iIfc 19.1 

M^iiA 14.5 

3.00 



i Vi fci *i Di Ndi ydi 

1 0.00 0.00 O.OO 15.00 1 42*? 

2 0.00 15.00 17.50 15.00 1 &fctffi 

3 -8.60 2.71 0.00 15.00 1 Rttffi 

4 -17.21 15.00 -17.50 15.00 1 Kit® 

5 -17.21 0.00 -35.00 15.00 1 BLUM 

6 -31.30 5.13 -52.50 15.00 1 fctfffi 

7 -22.70 -7.16 -35.00 1 ffcffi 



R 2® a =-l,71321e+01 b -2,44BB3e*01 t * 1.75000e*01 

C03» 9.95387e-0fi C21=-1.12119e-04 

C04=-5.67052e-07 C22- B.6132Be-06 C40=-1.80506e-06 

R 30 a »-2.5622U*01 b —1.98536e+01 t - : 3.5OOOOct01 

C03* 3.55012e-04 C21-2.332S7e-04 

C04«-1.62010e-05 C22=-6.978l3e-06 C40=-1.61811e-04 

RiE « =-2.33875e+0l b *-J.19439e*01 t - 1.75000e*01 

C03= 6.18379a-05 C2U-6.37575e-05 

C04-4.47829e-06 C22»-7.21756e-06 C40=-4.66257e-06 

R5l a : 9.91236et02 b *-1.90574e+0l t =-3.50000e+01 

C03= 2,20356e-04 C2U-4.31585e-04 

C04=-4. 091698-05 C22*-7.80995e-05 C4Qn-6.56681e-0S 

R 6® a — 2.1836Bet01 b =-2 . 6 0699e+01 t = 1.75000e+01 

C03= 5.56387e-05 C21r-1.03896e-04 

C04=-3.51710e-06 C22=-1.45696e-06 C40-4.669S9e-06 



[0 1701 



[?M 9] 



(34) 



911 





30 


ou 


SO 


2 


0.0992 


0.0992 


A OQ07 


A AMI 


3 


-0.0894 


-0.0894 


-0.0894 


-0.0894 


4 


0.0741 


0.0711 


0.0741 


0.0741 


S 


-0.0515 


-0.0515 


-0.0515 


-0.0515 


6 


0.0642 


0.0642 


0.0642 


0.0842 


total 


-0,1671 


-0.1671 


-0.1671 


-0.1671 










30 


60 


90 


2 


-0.0000 


-0.0000 


-0.0000 


-0.0000 


3 


0.6945 


0.6945 


0.6945 


0.6945 


4 


-2.7471 


-2.7471 


-2.7471 


-2 . 7471 


s 


•1.2022 


-1.2022 


-1.2022 


-1.2022 


s 


-0.2589 


-0.2589 


-0.25B9 


-0.2569 


total 


0.0000 


0.0000 


0.0000 


0.0000 



CO2/[C2O*<co8 0 }*2) 
1.C00O 
1.0000 
1.0000 
1.000Q 
1.0000 



S512 

0.8 

SSteffl 0.6 
fafrtiki* 0.25 



i 


n 


Zi 


d i 


01 


Ml 


edi 




0 


o.oo 


-6.70 


0.00 


6.70 


1 






1 


0.00 


0.00 


0.00 


6.00 


1.51633 


64. IS 




2 


0.00 


S.00 


25.00 


12.00 


1.S1633 


64.15 


&LHW 


3 


-9.19 


0.29 


0.00 


12.00 


1.51633 


64.15 


BLtoM 


1 


-ie.39 


8.00 


-25.00 


8.00 


1.51633 


64.15 


RHS 


S 


-18.39 


0.00 


0.00 


12.00 


1 




Stfrffi 


6 


-18.39 


-12.00 


0.00 




1 







Rlffi r 2= -20.07822 

R SB rS« 141.350 

» 2ffif a o-1.774(9o401 b =-1 .6S7B0**01 t • 2.50000e*01 

"Jffi i s-6.57876a*00 b = 5.41790e*01 t «-5. O0000e*01 

R 4ffi a = 2.19B71e+01 b =-l.lUlle*01 t - 2.5000Oe*Ol 
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(35) 



im*9-565Q 



313 £** 



as 


\7i>A* o 


~ 30 


60 


90 


CQ2/I 


1 


-0.0257 


-0.0257 


-0.0257 


-0.0257 


1.0000 


2 


0.1666 


0.1666 


0.1666 


0.1666 


1.0000 


3 


-0.202$ 


-0.2025 


-0.2025 


-O.2025 


1.0000 


4 


0.0675 


0.0675 


O.0675 


0.0675 


1.0000 


5 


0.0037 


0.0037 


0.0037 


0.0037 


1.0000 


total 


0.0726 


0.0726 


0.0726 


0.0726 





iS\7^A 0 30 60 90 

1 O.B530 O.S530 0.8530 0.8530 

2 -1.2028 -1.202B -1.2028 -1.2028 

3 -13.4217 -13.4217 -13.4217 -13.4217 

4 -0.2303 -0.2303 -0.2303 -0.2303 

5 0.9546 0.9548 0.9548 0.9548 
total -3.0284 -3.0284 -3.0284 -3.0284 

TfAX 0 30 60 50 

f 13.7694 13.7694 13.7694 13.7694 

H 11.6163 11.6163 11.6163 11.6163 

-43.1039 -43.1039 -43.1039 -43.1039 

-29.3345 -29.3345 -29.3345 -29.3345 

[01721 M-2 1J 



(36) 



31.7 
24.6 

i.eo 

i/dl 

Kits 

&m 

urn 



i 


Ti 


zi 


01 


Di 


Ndi 


1 


0.00 


0.00 


0.00 


12.00 


1 


2 


0.00 


12.00 


25.00 


15.00 


1 


3 


-11.49 


2.36 


5.00 


15.00 


1 


4 


-21.13 


13.85 


-15.00 


13.00 


1 


5 


-23.39 


1.05 


-20.00 


12.00 


1 


6 


-32.58 


8.76 


-25.00 


12.00 


1 


7 


-32.58 


-3.24 


0.00 




1 



R 289 a =-1.26573e+01 b -2.13703e*01 t - 2.9B521e»01 

C03- 4.95B34»-05 C21- 3.39115e-05 

9.19556e-07 C22- S.93068e-Q7 C40- l.BS782e-0« 

R3l i =-9.07721«+00 b *-2 .4818€e*01 t — 5.53091e*01 

C03= 4.77040«-04 C21»-1.12441e-Q3 

C04— 4.62772«-05 C23- 3.90SOO«-O4 C40«-9.9137fie-04 

Hi i =-2.69309«+01 b «-1.99832«+01 t - 3.1027te*01 

C03« 6.2165U-0S C21-1.32598.-OS 

CO4«-5.40297«-0« C22« 7.31038«-0fl C40=-7.70748e-06 

R SB a 0-3.17534*401 b =-2,20633e+01 t — 3.59B20e+01 

C03* 2.14600»-04 C2W-7.50117o-05 

C04— 1.30076* -04 C22»-4.«5260«-05 C40=-l,66481e-04 

*CB a o-1.36451«401 b »-4.09400«*01 t • l.B1152e+01 

C03c 1.6fl2S0«-04 C2U-1.32840e-04 

C04«-8.49028«-06 C22« 3.61020e-05 C40=-2.1B609*-05 



[0173] 



1*2 2] 



(37) 



1$EB I F9"565 0 



K15 

0 30 60 90 CQ2/(C20Moo5*)* 2 ) 

2 0.1204 0.1232 0.1287 0.1315 0.9158 

3 -0.1211 -0.1376 -0.17OS -0.1869 0.6479 

4 0.0824 0.0848 0,0897 0.0921 0.8940 

5 -0.0718 -0.0744 -0.079* -0.0822 0,8731 

6 0.1025 0.1001 0.0955 0.0932 
total -0.2758 -0.2788 -0.2803 -0.27flfl 



1.0997 



®\7S>A* 0 

2 -O.00D0 

3 0.5523 

4 -1.8524 

5 -1.8090 
« -0.23S9 

total 0.0000 



30 


60 


90 


-0.0000 


-0.0000 


-O.0000 


0.S13B 


0.4479 


0.4198 


-1.7490 


-1.5731 


-1.4974 


-2.2504 


-4.0156 


-6.2537 


•0.2184 


-0.1623 


-0.1199 


0.0000 


0.0000 


0.0000 



ar. Ideg) 0 30 60 90 

£ -3.62594 -3.58678 -3.5677 -3.58626 

H -4.09308 -3.9339 -3.56619 -3.37722 

K ' 8.68666 8.75342 8.73797 8.60563 

sk' 5.06072 5.16664 5.17027 5.01938 



10174) 

[0 175] -f^BS. Wm<r>^-73ihmi-h*\i\lK 

-Axiai -j^) wm0ffl& ^tztxm%b IX 
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